Engineering Case Library 



JACK - A MECHANICAL MUGGER? 



My phone rang. I answered it to hear 
the following: Dr. McGowan? This is 
John Small. I am an attorney with a 
client who was severely injured using a 
mechanical jack. I need an engineer to 
help me with this case. Can you help me? 



Written by C. 0. Smith, Engineering Consultant, 

Terre Haute, Indiana 
All names and places have been changed to protect the innocent 

(or guilty). 
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The only reasonable reaction is that I don't know if I can help 
until I know more details. As we talked, he gave me a brief outline 
of the situation. My response was to the effect that since I was a 
mechanical engineer with interest and experience in product design 
with emphasis on safety, I thought I might be able to help him if 
he sent me more information and a chance to look at the jack. 

He responded with a letter, the pertinent part of which follows 
,f I have a case involving a mechanical jack manufactured by JACK- IT. 
My client received a severe injury to his face when the jack handle 
flew up and struck him in the area of his left eye. He suffered 
fractures of the bones of his face and eventually lost vision in his 
eye due to foreign bodies in his eye. JACK-IT has been aware that 
the jack handle has a tendency to fly up violently but has never 
hired an engineer to investigate the reasons the jack handle flies 
up nor has it attempted to correct the problem. 

M I am particularly interested in using an engineer within a 
relatively short distance from JACK-IT if possible. I want an engi- 
neer to analyze the jack and show how it can be made safer. I 
believe the analysis of this jack would not be overly burdensome. 

f, The theory of our case is that this jack is apparently danger- 
ous because the reversing lever can be placed in the lowering posi- 
tion when the jack handle is in a horizontal position. It apparent- 
ly does not take much force to release the jack handle once the re- 
versing lever has been moved. Qnce the jack handle is released it 
can fly up very violently. I am not an engineer but it would seem 
to me that there could be developed an inexpensive and simple system 
to keep the jack handle from flying up violently. 11 

It was my understanding that the plaintiff, the injured party 
- Henry Voter, moved the reversing lever from the UP position to the 
DOWN position (presumably while the jack handle was "horizontal") 
and the jack handle M flew up" and hit him in the face. 

In due course, John Small sent me the Operating Instructions (a 
single sheet, 8k in x 14 in, printed on both sides). Most of the in- 
formation in the Operating Instructions is reproduced in Exhibit 1. 
Information not reproduced in Exhibit 1 is a Parts Price List and 
some auxiliary equipment such as a Bumper Lift, Jack Protector, etc. 

JACK-IT maintained that a copy of this sheet accompanied every 
jack shipped from the factory. The sheet was in an envelope which 
was attached to the jack with a piece of wire. John Small also sent 
me the jack involved in Henry Voter's injury. 



[It might be of interest to know that John Small was located in a 
fairly well-known city about 1500 miles from my home. JACK- IT was 
about a one~hour drive.] 
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Exhibit 1 (page 1 of 4): Initial portion of front side of Operating 
Instructions allegedly supplied with the jack. 
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Exhibit 1 (page 2 of 4): Continuing portion of front side of Oper- 
ating Instructions allegedly supplied with the jack. 
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Exhibit 1 (page 3 of 4): Limited Warranty statement on back side of 
Operating Instructions allegedly supplied with the jack. 
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Exhibit 1 (page 4 of 4): Exploded view of jack (enlarged) with ident- 
ifying parts list (retyped for clarity) on back side of Operating 
Instructions allegedly supplied with the jack. 
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When I removed the jack from the shipping case, I placed the base 
plate (12) on the floor and put the bottom end of the steel standard 
(3) in the socket in the base plate. I then put the running gear 
assembly (23) on the standard. In the process of doing this, I saw 
a decalcomia on the handle (5). The content of this decal has been 
typed for easier reading in Exhibit 2. 

I then put the jack assembly in position with the top clamp 
clevis (2) under a heavily loaded workbench in order to test the 
operation of the jack under load. Exhibit 3 shows the jack in oper- 
ating position with the reversing latch (20) in the UP (raise load) 
position with the handle upright. Exhibit 4 shows the jack in oper- 
ating position with the reversing latch in the UP position and the 
handle "horizontal/ 1 in position to start the act of actually rais- 
ing the load. Exhibit 5 shows the jack in operating position with 
the reversing latch in the DOWN (lower load) position with the 
handle horizontal. 

I tried operating the jack in order to get a feel for how this 
went and how easy, or difficult, it was. While doing this, I was 
careful to operate in accordance with JACK-IT 1 s operating instruc- 
tions. The load on the jack is raised or lowered by the two climb- 
ing pins (15) alternately supporting the load. 

Exhibit 3 shows the jack in the UP configuration. If the handle 
is raised, the lower climbing pin, passing through a hole in the 
steel standard (3), supports the load. As the handle is lowered, 
the bottom half of the running gear (23), stays in place. The upper 
half moves upward. The upper climbing pin moves outward (toward the 
viewer). The inner end of the pin (hidden in Exhibit 3) is cut at 
an angle to the pin axis and slides outward against the upper side 
of the hole in the standard. As the pin moves outward, it compresses 
a spring (14) between the frame of the running gear and a cross pin 
(16; through the climbing pin. As the bottom of the climbing pin 
clears the bottom edge of the next higher hole in the standard, the 
spring pushes the climbing pin into the hole. When the handle is 
raised, the upper pin supports the load while the lower pin is being 
raised for the next step in raising the load. The lower climbing 
pin works in the same manner as the upper climbing pin. 

To lower the load, the reversing latch (20) is moved from the 
UP position shown in Exhibit 3 to the DOWN position shown in Exhibit 
5. It might be noted that the force required to move the latch from 
UP to DOWN is noticeably less than required to move the latch from 
DOWN to UP. This is due to the presence of a reversing switch spring 
(21). As the load is lowered, the climbing pins alternate in support- 
ing the load. To start lowering, the handle must first be pushed 
downward to put a climbing pin in proper position. As the handle is 
then raised, the upper part of the reversing switch (18) pushes 
against the cross pin in the upper climbing pin, pushing the climbing 
pin out of the hole in the standard while the lower climbing pin sup- 
ports the load. On lowering the handle, the upper climbing pin sup- 
ports the load while the lower climbing pin moves to the next lower 
hole. In lowering a load, downward force on the handle is required 
only briefly (and the handle moves through a short arc) before the 
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climbing pin "clicks" into the next lower position. In raising a 
load, however, the handle must be moved through a substantial arc 
before the climbing pin "clicks" to the next higher position. It 
should be noted that lowering a load requires slightly lifting the 
load until the climbing pin is positioned in the next lower hole 
before one can lower the load. Continued force must be applied to 
the handle to keep it from moving upward as the load is lowered. I 
made no measurement of the forces actually used. 

If, as alleged, Henry Voter moved the reversing latch from UP 
to DOWN without holding the handle and the handle "flew up and hit 
him, there is an obvious question. Gould this happen, i.e., does 
the jack function that way, or in other words, with the jack under 
load, with the handle horizontal with no one holding it, will 
switching the reversing lever from UP to DOWN cause the handle to 
"fly up"? It seems obvious this is an integral part of the exam- 
ination which John Small wanted. At the same time, knowing it is 
alleged that a man was seriously injured this way, one must be care- 
ful and cautious in trying the find the answer. 

I was careful and determined that the jack on which Henry Voter 
was injured did, indeed, have a handle which "flew up" when the jack 
was under load and the reversing latch was switched from UP to DOWN. 
I also found this did not occur each and every time. Most times the 
handle would "fly up" but other times it stayed horizontal. I was 
convinced, however, that it was possible that Henry Voter could have 
been injured in the manner alleged. 

This test simply confirmed for me (and John Small; what we al- 
ready knew from reading the Operating Instructions (Exhibit 1). 
There is a "Safety Precaution in those instructions which makes it 
quite clear that JACK-IT was well aware of the propensity of the 
handle to move and strike the user. 

[Much later, as the case developed, John Small sent me a brand 
new, unused duplicate jack. I did similar testing on this second 
jack. It operated in the same manner as the original jack when using 
it according to the manufacturer's instructions. I also found that 
the handle on the new, unused, jack "flew up" from the horizontal po- 
sition every time the reversing latch was switched from UP to DOWN. 
The new jack also had a label on the handle. This was very similar 
to the one shown in Exhibit 2 but there were some differences. The 
label on new jack is shown in Exhibit 6.] 

John Small had been specific that he did not want a written re- 
port until we had discussed my findings. Having done the above test- 
ing, I called John Small and told him what I had found. Although I 
was certain John Small would want suggestions on redesign to elimi- 
nate the problem, or if that was not possible, add-ons or retrofits 
to provide safety for the operator, I was not ready to make such sug- 
gestions yet. What one seeks is a simple, effective and inexpensive 
solution . I had learned from long experience not to trust the first 
thought that comes to mind. The first idea may, indeed, turn out to 
be the best. Fairly often, however, the first idea may be sort of 
a Rube Goldberg and not nearly as good as a solution which develops 
from thinking over some period of time while comparing and assessing 
various ideas which occur. 
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WARNING 
CAUTION 

READ BEFORE 
USING JACK 

To prevent injury 

Put handle in upright position before tripping Reversing Latch 
Always keep firm grip on Jack handle when operating Jack 
Lubricate all working parts and edges on steel standard 
Place complete lifting nose of Jack under object to be lifted 
For additional safety u£e Bumper Lift to raise one wheel of auto 
Always chock, block & stabilize load to be lifted as Jack will 

not stabilize load 
Jack must be on level firm surface in a vertical position 
Never work under a raised load unless use additional supports and 

insert 1/2" bolt through hole in steel standard immediately below 

lifting mechanism 
Never push lifted load off Jack 

Never attempt to repair Jack while Jack is under load 

Shear pin breaks & handle drops rapidly if exceed 7000 lbs. capacity 

If shear pin breaks use a heavier duty Jack to resume lift 

Jack must be loaded 100 lbs or more to lower step by step 

Max. Capacities: 7000 lbs for all sizes except upper 20 of 60 M 

Jack limited 4000 lbs. Top handle for winching/hoisting equals 

5000 lbs. & for clamping equals 750 lbs. 

All warranties void if extender on handle is used 

DO NOT REMOVE THIS 
LABEL 

THIS PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING PATENTS, 
PATENT PENDING OR TRADEMARK REGISTRATION USA NO. D #// ////////// , D#######, 
CAN NO. ####### , N0.####### 



Exhibit 2: Copy of the wording on a warning decalcomania located on 
the jack handle where it was readily apparent to a user. The two top 
lines are in upper case letters, yellow on black, in 9 point print. 
The next two lines are in upper case letters, black on yellow, in 4.5 
point print. The body of the text is in lower case letters (except 
for capitals), black on yellow, in 6 point print. The lines below 

the body (DO NOT ) are in upper case letters, black on yellow, 

in 4.5 point print. The last lines, are in upper case letters, black 
on yellow, in 3.4 point print. [A "point" is essentially 1/72 inch 
or 0.035 mm] 
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Exhibit 3. Portion of jack showing the running gear with 
the reversing latch in the UP (raise) position. Handle is 
vertical. The load is raised by moving the handle downward 
through an arc. To lower the load, the latch is rotated 
about its pivot point (left side of latch) by pushing down- 
ward on the short section perpendicular to the main portion 
of the latch at the right of the latch. (See Exhibit 5.) 
The handle should be kept vertical while using the reversing 
latch. 



- 10 - 



ECL 278B 




Exhibit 4. Portion of jack showing the running gear with 
the reversing latch in the UP (raise) position. Handle is 
horizontal. A downward force on the handle will raise the 
load. When the handle is in this position, moving the re- 
versing latch from UP to DOWN can cause the handle to M fly 
up," i.e., move upward through an arc about the pivot point 
at the left (bottom) end of the handle. 
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Exhibit 5. Portion of jack showing the running gear with 
the reversing latch in the DOWN (lower) position. Handle 
is horizontal. A downward force on the handle will raise 
the load enough for the lower climbing pin to enter a hole 
in the standard. An upward force will then lower the load 
the distance of one hole spacing. 
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DANGER 

IMPROPER USE OF THIS PRODUCT IS EXTREMELY HAZARDOUS 
WARNING CAUTION 
READ BEFORE USING JACK 
USE ONLY AS DIRECTED ON LABEL & IN OPERATING INSTRUCTIONS 
To prevent injury 

Place handle in vertical, full upright position, parallel to upright 
steel standard before tripping reversing latch or when Jack is under 
load. When not operating the handle it should be in the full upright 
position parallel to the steel standard. 

Always keep firm grip on Jack handle using both hands when operating 
Jack. Failure to do this could allow handle to move rapidly upward 
striking operator and cause possible injury. 

Lubricate all working parts and edges on steel standard before using 
Jack. 

Place complete lifting nose of Jack under object to be lifted 
For additional safety use Bumper Lift with the Jack to raise one 

wheel of a vehicle. 
Always chock, block & stabilize load to be lifted as Jack will not 

stabilize load 

Jack must be on level firm surface in a vertical position before 
lifting 

Never work under a raised load unless use additional supports and 
insert 1/2" bolt through hole in steel standard imnediately 
below lifing mechanism 

Never push lifted load off Jack 

Never attempt to repair Jack while Jack is under load 
Safety shear pin breaks & handle drops rapidly if exceed 7000 lbs. 
capacity 

If shear pin breaks use a heavier duty Jack to resume lift 
Never replace Safety Shear Pin with a bolt of higher strength. Re- 
place only with manufacturer's Part SP-13 Safety Shear Pin 
Jack must be loaded 100 lbs or more to lower step by step 
MAX. CAPACITIES: 7000 lbs for all sizes except upper 20 Tf of 60" Jack 
limited 4000 lbs. Top Clamp-Clevis for winching/hoisting equals 
5000 lbs. & for clamping equals 750 lbs. 

ALL WARRANTIES VOID IF EXTENDER IS USED ON HANDLE OF JACK OR IF JACK 
IS MODIFIED OR USED BEYOND RATED CAPACITIES 

DO NOT REMOVE THIS LABEL 

Exhibit 6: Copy of the wording on the decalcomania on the handle of 
a new (duplicate) jack. Top line is white on red, 11 point. Second 
line is red on white, 9 point. Third line is yellow on black, 9 point. 
Fourth line is black on yellow, 6.8 point. Fifth line is black on 
yellow, 4.5 point. Body of text is in lower case letters (except for 
capitals), black on yellow, 6 point. Line - All warranties — is 
black on yellow, 4.5 point. Last line is black on yellow, 6.8 point. 
[A "point*' is essentially 1/72 inch or 0.035 mm.] 
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During our phone conversation, John Small told me that he also had 
another expert, Dr. Jim Julio, examine the jack. I inferred that he 
had wanted to see just how much we agreed upon without reference to 
each other. Even though one might consider this a bit demeaning or 
embarrassing to each of the experts, it seems to me this is a canny 
or savvy approach; one which tells me that I have a good lawyer as 
a client. He promptly volunteered that he would send me the results 
of Dr. Julio's investigation. [It may be of interest that Dr. Julio 
was in a city about 200 miles from me and thus much closer to JACK-IT 
than John Small.] 

Dr. Julio operated the jack and reported: "We conducted a test 
of the jack with a load of about 1500 lb (6670 N). We found that a 
force of about 35 lb (155 N) was required at the end of the handle 
to raise the load. This same force was required briefly to release 
the load when lowering, while a force of about 20 lb (90 N) was 
required at the end of the handle to control the load once it was 
released for lowering. 

"This all-purpose jack works much the same way as most any me- 
chanical jack. As the jack was being operated to lift a weight, 
there was little problem. A large force was needed to push down on 
the lever arm to raise the load. As the climbing pins clicked to the 
next higher slot, the load would no longer be on the lever arm itself. 
The potential danger exists when one begins to lower the load. As 
a force is exerted down on the lever arm, the climbing pins move down 
to the next lower slot of the jack's spine. As this occurs, the 
weight on the jack's load point forces the lever arm to fly up. The 
rate at which this movement occurs depends on various factors. One 
is the actual weight of the load; a larger load will cause the lever 
arm to spring up faster. Another factor is the force one maintains 
on the lever arm while the weight is being lowered. A strong, firm 
grasp will not cause the arm to fly up, while a loose grip may not 
be able to control the force exerted from a large load. All jacks 
similar to this specific jack operate in the same basic manner. It 
is unavoidable that the lever arm will be forced up as the load is 
being lowered. Thus users must be made aware through instruction 
manuals, warning devices, etc." 

John Small had also requested that Dr. Julio perform a readabil- 
ity analysis of the operating instructions. Readability analyses are 
measures of how effectively a piece of writing communicates a message 
to the reader. He wrote: "We calculated the Flesch-Kinkaid Grade 
Level Index (perhaps the most frequently used index) which produced 
an index of nine (9). This formula takes into account average sen- 
tence length and average number of syllables per word. This is higher 
by at least three grades than it should be for the intended audience. 
The U. S. Army, for example, requires a level of six for manuals and 
other materials that its field personnel use. 

"If we were to rewrite this material, we would do at least the 
following: 

1. Reduce the number of words with three or more syllables. 

2. Change passive voice to active voice. 

3. Reduce the number of long sentences. (There are five 
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sentences that contain more than 30 words.) 
I would expect these three steps alone to reduce the Flesch-Kinkaid 
index to six or less. While more multi-syllabic words, longer sen- 
tences, more subordinate clauses, etc* may make written material ap- 
pear to be more erudite, profundity is not needed in instructions 
on an implement such as this." 

Dr. Julio also examined the warning label (Exhibit 2) and com- 
mented: "The warning label on this jack is inadequate and should be 
rewritten. A user may become discouraged with the current label be- 
cause of the small print and thus not read it, missing some important 
safety practices. It is probable that the current label has small 
print because of the round lever arm. Larger letters would cause the 
label to wrap around the arm more and increase the difficulty in read- 
ing the label. Of equal concern, it seems as if this label is trying 
to serve as both a warning label and an instruction manual. What 
results is a list of precautions that are not of the same magnitude 
of importance." Dr. Julio further recommended using two labels; One 
being a warning label advising of potential hazards and a second one 
of safety instructions. 

As I indicated earlier, I had made no measurement of the forces 
necessary to operate the jack. My sense of the forces I used seemed 
consistent with those reported by Dr. Julio. I found the readability 
analysis very interesting. I had been aware for a long time that a 
major problem in equipment design was writing warnings, instructions, 
etc., in such a manner that the potential user could readily under- 
stand them. I was aware that the sixth grade criterion was widely 
used by lawyers. I had been delighted to find a book by Klare [The 
Measurement of Readability, Iowa State University Press, 1963] which 
contains a number of readability indices. While I did not make the 
effort to confirm Dr. Julio's readability analysis, I am sure I will 
find Klare useful in the future. 

I believed the print in the Operating Instructions (6 point) and 
the warning labels (Exhibits 1, 2 & 6) was too small. It appears that 
Dr. Julio agreed, although perhaps for somewhat different reasons. 
I know that ANSI Standard Z535.4 [American National Standard for Pro- 
duct Safety Signs and Labels, 1991] specifies requirements for colors 
and wording on safety signs. The colors on the label in Exhibit 6 
do conform to the standard. This same standard specifies letter size, 
i.e., signal words must be at least 3mm high (9 point) and text must 
be at least 1.5 mm high (5 point). These two items related to this 
jack do conform to the minimum in this standard. One needs to remem- 
ber, however, that this is a consensus standard and represents the 
minimal requirements acceptable to those involved in developing the 
document. There are many, including me, who believe the lettering 
should be larger. Bailey [Human Performance Engineering: A Guide for 
System Designers, Prentice-Hall, 1982] says that "type size in books 
and magazines usually ranges from 7 to 14 points with the majority 
being about 10 to 11 points. Probably the optimum range is from 9 
to 11 points - sizes smaller or larger can slow reading speed. " 

I was aware, however, of nothing that Dr. Julio had suggested 
with regard to redesign to prevent the handle from "flying up. M 
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It is obvious that the jack handle will "fly up" when the horizontal 
and the reversing latch is switched from UP to DOWN. Dr. Julio and 
I individually determined that. JACK-IT was certainly aware as is 
obvious from the operating instructions and warning labels. 

The major question then is: Are the Operating Instructions and 
warning label sufficient or must one either redesign the jack or 
design a retrofit device (if possible) which will minimize (prefer- 
ably eliminate) the hazard of the handle flying up? The generic an- 
swer is that a design should eliminate any hazard. If this is not 
possible, then proper guarding to protect against the hazard must be 
designed. If neither of these can be done, only then are warnings 
acceptable. 

When I talked with John Small, I discovered he had asked a third 
expert, Mr. Jones (who lived near Mr. Small 1 s city) to make recommen- 
dations on methods or mechanisms Which could be utilized to make the 
jack safer. I had concluded there was no simple way to modify the 
existing mechanism to prevent a horizontal handle from flying up when 
the jack was under load and the reversing latch was moved from UP to 
DOWN. I did, however, believe the situation could be greatly improved. 
Between us, i.e., Mr. Jones and me, three suggestions resulted. 

1. A hole could be drilled through the reversing latch and the 
upper part of the running gear. A pin should be inserted through the 
hole in both pieces when the reversing latch is in the UP position. 
This pin would be attached to the running gear by a chain to avoid 
losing it. Once the pin was inserted, the reversing latch could not 
be moved to the DOWN position until the pin is removed. This would 
also require an instruction to the effect of (a) inserting and remov- 
ing the pin and (b) firmly holding the handle down when moving the 
reversing latch to the DOWN position. 

2. A toggle could be placed between the reversing latch and 
the running gear. When the reversing latch was moved to the UP posi- 
tion, the toggle would automatically open (or spread) and hold the 
latch in position against inadvertent reversing. A small pull on the 
toggle would release it and allow the reversing latch to be changed 
to the DOWN position. An instruction to the effect of holding the 
handle while doing this would be needed. 

3. Exhibits 7 and 8 show a retrofit design. There is no way 
the reversing latch can be moved to the DOWN position while the 
handle is horizontal (Exhibit 7) but it can be moved when the handle 
is vertical (Exhibit 8). 
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Exhibit 7. Jack showing a retrofit which prohibits moving 
the reversing latch from the UP to the DOWN position when 
the handle is in a horizontal position. This prevents the 
handle from inadvertently flying up. 
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Exhibit 8. Jack showing a retrofit which allows moving 
the reversing latch from the UP to the DOWN position when 
the handle is in a vertical position. Since the handle is 
vertical, it can not fly up when the reversing latch is 
moved from UP to DOWN. 
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Presumably, every writer of a case has at least one (often more) ped- 
agogical objective in mind. If not, why write the case? The user 
of a case for classroom purposes may sense that objective but may 
well have something different which the Instructor considers more 
important in the context of the course. If so, that is how the case 
should be used. An Instructor's Note, therefore, should not be con- 
strued as implying, much less dictating, how a case ought to be used. 
The Note is intended to make suggestions for use, supply information 
that may be useful but which the writer does not want to put in the 
case proper. This case is written in four parts to permit greater 
flexibility in its use. Use, and enjoy! If the Note is helpful - 
great ! 

The designer/manufacturer of any product has the obligation to 
make the product safe, i.e., reduce the associated danger to an ac- 
ceptable level. In this context, safe means a product with an irre- 
ducible minimum of danger (as defined in the legal sense), i.e., safe 
not only with regard to intended use (or uses) but also all unintend- 
ed, but foreseeable, uses. There are three aspects, or stages, in 
designing for safety. 

1. Make the product safe, i.e., design all hazards out of the 
product. 

2. If it is not possible to design out all hazards, provide 
guards which eliminate the hazards. 

3. If it is not possible to provide proper and complete guarding, 
provide appropriate directions and warnings. 

Directions are instructions intended to ensure effective use of 
a product. Warnings, in contrast, are intended to ensure a safe use , 
i.e., to inform of hazards, of improper use, and instruct how to guard 
against these, if possible. The distinction is clear in concept but 
it is not always possible to tell whether a given statement is a di- 
rection or warning. There are three criteria which must be met for 
a warning to be fully effective (these also apply to directions): 

1. The message must be received. 

2. The message must be understood. 

3. The endangered person must act in accordance with the message. 
A WARNING IS NOT EFFECTIVE UNLESS IT CHANGES THE POTENTIAL BEHAVIOR 
OF THE ENDANGERED INDIVIDUAL. 

To rephrase for the sake of emphasis: The courts have generally 
held that any manufacturer has the obligation to produce a device free 
from any safety hazard when the device is used for its intended pur- 
pose or for any unintended, but foreseeable, purpose. It is also 
generally recognized that even the safest possible device, or the 
best possible guarding, which the designer can conceive may, in some 
cases, not be totally effective or may severely impair the intended 
function of the product. In such a situation, the designer is obli- 
gated to provide appropriate warnings. 



- 1 - 



ECL 278N 



Part A 

Why does John Small want an engineer who is far from Small's 
office but near the JACK- IT plant? [The primary reason was to be 
able to use the argument that JACK-IT sought no qualified outside 
professional help even when it was available within a reasonable 
distance and JACK-IT recognized there was a problem. Sort of a 
negligence type of argument.] 

With regard to the Operating Instructions, JACK- IT claimed that 
a copy of these was put in an envelope and attached with a small wire 
to each jack shipped. What is the probability this is true? [Fairly 
high but there is no guarantee that this will always happen.] Assuming 
this is true: 

What is the probability that a user of the jack will see them 
(a) when the jack is new, (b) when the jack has been in use for 
some time? 

If the user does see them, will the user read them? 

If the user reads them, will the user understand them? 

If the user does understand them, will the user follow them? 
[One person's estimate of these probabilities is likely to be as good 
as any other persons. The overall probability, however, is very low.] 
Do these same questions apply to warning labels? [YES] 
What is the reaction to these Operating Instructions, e.g.. print 
size, readability (i.e., ease of reading and comprehending), etc.? 
[Relative to these two questions, there is comment in Part C. In 
addition: It was noted above that the operating instructions were 
shipped with the jack. It is generally recognized, however, that un- 
less such instructions are permanently attached to the appropriate 
item of equipment, these instructions are rarely seen by the operator. 
It is rather common practice for the receiving department to remove 
them and turn them over to an "appropriate office' for storage. Some- 
times they are removed and thrown away. Even if permanently attached 
in some manner, there is no guarantee an operator will see them, or 
having seen them, will read them, or having seen and read, will under- 
stand (truly comprehend) and follow them. Likewise, with warning 
labels, no matter how well written and obvious, there is no guarantee 
an operator will see them, or read them, or understand, or observe 
them. ] 

With the information given, principally in Exhibit 1, can stu- 
dents determine how the jack operates? 

Do students perceive that this accident could have happened as 
alleged? Do they see there is a problem needing the attention of an 
engineer? If so, what do they see as the problem? 

How do students think they should proceedd, i.e., what informa- 
tion is necessary, or what steps need to be taken? 

Part B 

What is the significance of "points" in Exhibits 2 and 6? What 
is the reaction to the print size in these two Exhibits? [See Part 
C for comment. Recognizing that the print size in the Operating In- 
structions (Exhibit 1) is 6 point may provide insight.] What is the 
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reaction to the content of these labels, i.e., are they really fo- 
cussed on important matters? Do students have difficulty comprehend- 
ing the contents? Do students perceive these labels to be effective? 
Why or why not? 

What is the significance of the changes from Exhibit 2 to Exhibit 
6? Are these effective? [My best guess is that JACK-IT thought it 
could solve the problem by an "enhanced" warning. There was enhance- 
ment but that is of no consequence if there is a better design which 
eliminates the problem.] 

Even if a manufacturer uses a warning when it is necessary does 
it stay in place "forever"? [NO. Decalcomanias are commonly used 
and there are high quality ones available, ones which will adhere for 
a long period of time, which will resist scuffing, etc. But, there 
is no evidence they will last indefinitely. Metal plates which are 
welded or riveted in place have a longer life but even they are not 
indefinitely impervious.] 

Why didn't John Small want a written report? [All material in 
an attorney's file is "work product" and unavailable to opposing^ at- 
torneys. An expert's file, on the other hand, is not ^"protected" in 
this manner and anything in the expert's file can be "discovered" 
during the development of the case. In effect, if there is very 
little in the file and no written report, there is very little to be 
"discovered."] 

Do students recognize that warnings are not sufficient if there 
is a simple, effective, inexpensive solution which permits operation 
without a warning? Are they able to propose redesigns or retrofits? 

What do students see as the next steps, i.e., what action is ap- 
propriate at this point as there is, as yet, no resolution of the 
difficulty. 

Part C 

Why all the attention paid to Operating Instructions and warning 
label when the "real" problem is the handle flying up? [This relates 
to readability and comprehension on the part of the user. This is 
an aspect of design to which very little attention is paid. There 
needs to be much more emphasis on this in the classroom, principally 
for future consideration when students are in professional practice.] 

What reasons do the students see for the size print used on the 
Operating Instructions and warning labels? Since the warning label 
seems to meet the ANSI standard for colors and print size, is there 
any reason to question the size print? Why or why not? 

This section of the Case gives an opportunity to explore stand- 
ards. There are more than 35,000 documents (standards) which have 
been generated by nearly 350 standards-writing organizations in the 
US. ANSI is one of the better known of these organizations. One can 
explore what standards are, how they are generated, how they are used, 
what legal standing (if any) they have. Students need to be exposed 
to some minimum of information relative to standards. 

If students have concluded there is no "mechanical fix" to re- 
solve the problem, is the presence of Operating Instructions and a 
warning label sufficient? Are the Operating Instructions and warning 
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label adequate? Why or why not? What about Dr. Julio's suggestion 
of two labels? 

If students have not yet developed conceptual solutions for pro- 
viding a resolution of the f 'flying" handle, are they ready to do so 
now? If so, what are their proposals? 

What steps or actions, if any, remain to obtain a resolution? 
Outline them. 

Part D 

How do student proposals for redesign and/or retrofit compare 
with those proposed in Part D? 

Critique and compare the three options given. [My comments on 
the three options: 

1. This would be effective, IF the user complied. As with any 
warning or instruction, there is no guarantee that the user would 
read the instruction or, if read, that the user would comply. While 
this might help, it would not be completely effective. 

2. This seems to be more effective than No. 1 as no action is 
required of the user to lock the reversing latch. The user must take 
action to be able to reverse the latch. This is no guarantee, however, 
that the user would read the instruction or would hold the handle to 
prevent it flying up. 

3. One could argue that the arrangement shown could be removed 
by the user. As shown in Exhibits 7 and 8, that is true but these 
exhibits are for demonstration only. A retrofit as shown in Exhibits 
7 and 8, applied to the handle of this model jack, would certainly 

be attached in a much more permanent manner. This might be done (1) 
by welding or (2) by drilling and tapping two (or more) holes in the 
handle and using machine screws which can be screwed in, but not re- 
versed, using a screwdriver. The jack could be modified in a similar 
manner during manufacture at the plant. 

These three are arranged in perceived order of effectiveness. 
No. 3 seems to be simple, effective, and inexpensive and thus would 
appear to be a desired solution. There might well be other possi- 
bilities. ] 

Students usually want to know the outcome, or resolution, of a 
litigated case such as this. The case was settled out of court with 
the sum of $390,000 being paid to Henry Voter. 

It is not known what action, if any, JACK-IT took to make any 
changes in its jack. One would hope a change would have been made. 

On the subject of warnings, a couple of references might be 
helpful. A rather condensed version is: Smith, C. 0. and T. F. 
Talbot, "Product Design and Warnings," ASME Paper 91-WA/DE-7. Prob- 
ably the most comprehensive coverage of warnings is given by: Lehto, 
M. R. and Miller, J. M. , ff Warnings: Volume I, Fundamentals, Design, 
and Evaluation Methodologies," and "Warnings: Volume II, An Annota- 
ted Bibliography", Ann Arbor, MI, Fuller Technical Publications, 1986 

Another reference is Chapter 10, "Safety," Standard Handbook of 
Machine Design, 2nd Ed., McGraw-Hill, To be published in late 1995 
or early 1996. 
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